NBCO bars were textured using zone melting method under low oxygen partial pressure. By means of electron backscattered diffraction (EBSD) method, quantitative texture analysis of zone-melted NBCO samples was studied. High-quality Kikuchi patterns were obtained, allowing the automated mapping on samples. The EBSD results are presented in the form of local orientation maps, phase maps and pole figures, revealing the crystal growth characteristics of the zone melted sample and the distribution of misorientations for the NBCO phase.
Introduction
Compared to YBCO, NdBa 2 Cu 3 O 7-(NBCO) has better superconducting properties under high magnetic field [1] . Optimal performances can only be achieved in such NBCO samples with a well-textured microstructure. The partial zone-melting technique seems to be one of the most appropriate methods for obtaining textured NBCO samples [2] . For Nd-Ba-Cu-O system, zone-melting process takes place by moving a sample through a narrow hot zone with a thermal gradient. This process leads to the decomposition into solid phase Nd 4 Ba 2 Cu 2 O 10 (Nd422) and liquid phase BaCuO 2 and CuO, which recrystallize by peritectic reaction and grow with preferential orientation. Moreover, low oxygen partial pressure technology has routinely been employed for making NBCO superconductors [3] [4] [5] . The advantage of melting texture in low oxygen partial pressure is that it can reduce the substitution of Nd for Ba in NBCO samples to improve the superconducting performances. In this study, zone melting method under low oxygen partial pressure was used to obtain textured NBCO bars. EBSD measurements including automated mapping were performed on samples. The texture analysis of the samples is discussed.
Experimental
Zone-melted NBCO samples were prepared using the procedure described in Ref. [6] . NBCO starting powder mixed with an additional amount of 10wt% Nd422 was pressed into 6 cm long bars, then calcined. After zone-melting in low oxygen partial pressure (1%O 2 + 99%Ar), oxygen treatment was performed on the samples. Before EBSD scan the polishing procedure of the samples was optimized because the sample surface quality largely determines whether or not Kikuchi patterns obtained from the material will be clear and can be indexed [7] . A JEOL 6500F FEG-SEM equipped with the HKL Channel5 EBSD analysis system was used.
scanned over a selected surface area and the resulting Kikuchi patterns were automatically indexed and analyzed using analysis software package [8] .
Results and discussion
The band contrast image presented in figure 1(a) is similar to a standard SEM image, but contains quality information of the recorded Kikuchi patterns. A lighter color indicated a higher recorded image quality. In this map, the presence of some stripes of polishing traces can be recognized. Figure 1(b) presents the phase map. The Nd123 phase is indicated in blue, the Nd422 phase in red. Figure 1 (c) and Figure 1(d) separately present the crystallographic orientations of Nd123 phase and Nd422 phase in inverse pole figure (IPF) maps. In the socalled IPF map, the grains are shaded by their respective crystallographic orientation normal to the sample surface. This normal is associated with Z direction as indicated near the colorcoded stereographic triangle. The IPF map shows that the Nd123 grains are preferentially oriented but the c-axes are out of the sample normal direction. Some misindexed points in Nd123 phase can be found. This is due to the presence of defects and porosities in the sample surface, near which the Kikuchi patterns become ambiguous. Large Nd422 grains of tenmicrometer-size are formed. Small grains of Nd422 are located near the cracks within the Nd123 matrix. These Nd422 particles are randomly distributed and do not show any preferred orientation in IPF map. Figure 2 presents for the Nd123 phase the distribution of the angle between the c-axes and the macroscopic sample normal direction. Two peaks can be found in the graph with rainbow scale. The position of the peak represents the mean orientation of the Nd123 grains with respect to the normal direction, the width of the peak represents the spreading of the orientation distribution. There is a main peak with grains having the c-axis tilted at 43° to the sample normal direction, and a secondary peak tilted at 55°. According to the width of large peak, most misorientations between Nd123 grains are below 6°, while in left part of the map, corresponding to the small peak, one subdomain with misorientation up to 10° should be noticed. Some thermal instabilities can be responsible for such subdomains. Such results can also be deduced more precisely from the EBSD pole figure in Figure 3(a) . This means that during zone-melting process, the a-b planes generally did not grow along the sample moving direction but at approximately an angle of 45° to this direction. A top view diagram describing the orientation geometry of Nd123 unit cell in zone-melted sample is given in Figure 3(b) . Similar characteristics of crystal growth in YBCO zone-melted samples have been explained by the consequence of the selected grain growth mechanism [9] [10] [11] . These results can also be applied to NBCO. 
Conclusion
NBCO textured bars have been prepared by zone-melting method in low oxygen partial pressure. The distribution of orientations in zone-melted samples has been analysed by EBSD method. The a-b planes in zone-melted superconductor samples generally were not aligned with the sample moving direction but orientated at approximately an angle of 45° due to the selected grain growth mechanism. It was found that it is also the case for the Nd123 phase. It oriented preferentially with c-axis at 43° from the bar axis. Some subdomains can be found in the misorientation map. Such subdomains are mainly caused by thermal instabilities. Nd422 particles, which can act as good pinning centers, show homogeneous distribution and nearly random orientations.
